



I92:tl yuiJI 


jjIUI iS^^ J"l^*^'J "t)JJ^"i.^^' tjU:uJ,l jl ^^JiJI 

Jl Ij^dS^I j^j tlS^j^i Jl 0:^ jA 4flxjjJJ oj>i' ^irf-^. ^jr^^ l5JjIa t..^ 

.4j^**JjJgS!Ij 4*wj^Ij 4JUS!Ij 4jyJlj 

\ Jil J-j^t:u*dl -^^jLaJ' ^^e^lj ^ij^' jyiJI y^^^ l^bJ oJla <u ^JJI 

.LfwLul oLaJUII iiitt tji. -J s-^l oJLa jS! jjlk;^ ^iUi O^SL^ tLf;P 

.^^j;^ OjjLa li! J--i^'j c-^i *JJI t!)! ^ jJI oL?-^^„aj)II 

Sj*>Ip tS ^j^l jl 4*twJI j*Jj t*llUI Jl Jj^^ Ji^l JP jjJJI ii-U!jl 4a J;^ 

.O-lA (U^* tijj ^^La jJj-La J^JJ 

J! t^jliJI jAi J jijj-^l Lp^ jUj jJI Jib; ^c^^'' ^ 

ji 1^1 ^1 c-u^l oJLa Ul lJ^Ij c-i^ 4*u*Aa n^UI iS^^^^iJI 4?-ljl i-^ibi^! 

t^JI ^yu^„ (^JJI ^LJI ^904]! jaj^l c-JlSUJ4jiSll 0^1 JpjT^-cJir ^^^^jliJI Jpj>i^ly'S!l lia 6^ 


jiUJI ^t?- Jl^^bj .Ij^i U i])^^ i])^! jiL?- U ^1 4jT^I ^IjJJI j ^\ Jl t4JJUall ^^Ldl 

oJA C)j^<^ ^\ l5>*Vj lOjUJI jjjJI IjLa l^lp oJ^I 03 ^^j;*tj fcjjjLa ^>*^Li! lil ^ ^ 
.fr^\ OPj SibuJIj Jjullj ^*>LJI L^*A?- jij^l jfJi ^ji^ti^ jJI ^Lw^l 

tjIUll ^ Lijjj\ji\ IfyT ^\ Ojl^l t4Jj^lllj h^j^\ iJjjJr\ ^JJ^^\ ^UaJI JUpI j-o-^tfi* 

jilp J iS^^LJI jA ^^^J JJb l^juh^I J jt^-^i-^l tjfJWI ol^' t^i^' '"^A oL?- ^i?- tfcjl^ 

^y^' J Sj;rudl tSjJJI Sj;w tjJiJI ^ji^j tj-al;?t;i» *^ tj^l jl;^- t t*>U5 CjIJj 05 4(JUj*JI ttiilj^^-l 

jj Sj;?txll Sj;>udl j Sj;>udl tOLtLJI Sj;>uw njwJI jj Sj;>t^dl Lj^Ldl jt^' 

t*^' ijsyv J^Lj tCj|j;?udl ^LJLu tLlU-l J j_>«-iJI tSL;^ lA^' J-^^' tU<JI J oj;?udl tJ**jJI 

c 

. DNAjl tiju a^l Sj;?t*LI t^j^l c-^j%JI #-1 j-s^^l Sj;?udl 

tjT^I J^b^j^l (t^iJI L^yi-I ^Jl^\ lOaU-I ^ft:;^ j;rtA <3_2_ 1 ^^-^ LijT^I 

oT^I ^IS:;.! o~;J ^ J i^i .OT^I J S->UJI .Olk^l^" 

ili' tJalSuLI jLc^l ^1 ^yiS^I 2^ tiiil^l jfi 4alp jsjbw ti])!^! Jjv^l t4JLaU-l Jii^LJ^I 

lill t^Iil ^*>1£' ^LjI L^jbJI J^P ^*>L*.|^I LjJ o^j^^J C^UlJ^^*y| l(Juu^ 4wjO^ .3 _ 2_ 1 <ijUI oUU;r 


9 4«Jl4« 

10 tjj^l frj-iJ 

12 OjS^I 

14 jPOljUJlJUAjl 

16 
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24 Oli ^LwJI 
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3 7 I 4)i>>J 

38 jlko'illL^ 

40 jlko*iliJjSj 


44 jJI^I^Ljl 

4 6 >^L;L^Jc^ijali^„'i!olJd]lolj^l 

48 a?"ljJll^l^ljjl;nJloLJll? 

51 UT^^ jJI 4Akdl 

62 ^Nl 

6 3 *uwLmsI CjU-^ J ol-^*^! hj^ 

6 5 ioJild 

6 6 (l^ukjjJI ^j^l jU^I 

71 ^tfl^lol^l JoL«lA4jr 

74 jT^I Jj-Ao ^IS^ oliJI 

77 -OJIf^tTcjIjai 

7 9 i«jLA« 

8 AsyjjljdJ^^ljL^j'ill 



U-^j LjJj \ ^ L^Ufe jljiil JUij <GL?5^ JjJl Jud 

.4JL%J*>^ Ju^^l jL%i^l i^oJiSlI j^l j^^L^ A^LflJI j^^j 
<U oLjI J jtJsLJ L^jssti 4<»JaA!l (t^^lj 4^_^U^ai ^^^JJI jlj^l OjLol 
iyj*!! jfi is-j^ iyr^ ^'j oUaL-II a Jus • <UL?s^ 4JJI Juc- 

1400 JJ 

AaJxil jjli^l J55^l iJUA ^ j^J S-*^ f.j^^ oT^I 

.<us JjAi jljiJI 

Ls-U ^yjxil V"!^! ^ t;^-^' jl^ jlj^l t^jJI ^LJI Oj^l 

jl^l L^lji JuP SJuL. cuSlS' ^1 aOA JS' 

Jj .JLJH <^....j Lgil^ jU^ ^^LwJI oL^^l^*^l cJk?! i^l oOa 2:0^^1 
ccJ^I J LgS'jJ^ jl jl^b ^li?- cJjJ oLtf-j^^l 


9 


4i*^b Oj^l jlj^l 

1 1 7:S^I 

jJUll oLa-is^ ^ LIS* jj^l j*' oLr^l l^^j^a^i l»jiA \ oJa 

jA ^jjlj ASQaJlj Silili cSilil 4wl ^^^^ iJUA f. cjj^l JJ 
Liiojic jTUI .j^^S^Fj^ jjfc!g^£^^<^ -»l;L».^fU]l^ytj]| 



gUawl , 1 9 9 2 f IP (UO ) »Ui«ll aiTj jJI o ^Ml j-ill iiU J* j«LJ-l j-^l 


10 



(a(^ ^^IwJ i J 

47 :ObjliJI 

ti5JU:a jl L^j^ jj^l jl cA%t^ jTjiJI jlS 

LJj6\ S^^I cJLT jij^l jjiJI 

Oli2^*>\llj Ol^SlI j^j .JjSlI Juo ^jrj^ 

i^JcJ-l oLixil 4k^l^ ^>rl ^1 oLLJ-lj 
.^Lliab ^0-^ <Glj h\Xi^ J ^i^l J jj>JI jl cJJ:5" 
^j^l ^>a!I (IIp cUjjI ji^l j^l 4.laj ^ 

OJui:y <GI a J jj^l jb 

cA^V^-jTI c^j^LjJb (^U.^1 iilj^ J*>\;!- .1 9 29 
Ol>b|j ^^1 ji J.Ufe jij^l ^j^oSlI ^1 (ilP 


12 


.^MAii^Jij ^tkmJ dJiosLI »ULl)l AJ^j 


.jtSb J^li^ ^Jui:w ojT^ 0-^1 1^ (t^l-^ 

.^L (.ri^ J)LS-I ^1 AjH 


13 



j/j Jj;rl ^ ii^^jJU j-^xuJj c^lj^*^lj Ji^l UTj 

. dJUS'L oj^l 4-U«jl flJLa J'il?- j^j ailii JsS 


0^1 tjl^ ciUJ of O^fj ^1 ^Jp jft^ iii>3 



jijAil jeo^ jkUJ (^i^^iJI J 

oI^LapLJI Jlj^o^ 720.000 ^"aj>i'4Pj^<_^^,^.^l jLs dilijl tl^Lafl jj 

jUiiSllj c^lj^l JS' Uiti ^> ^..^J I .^jJI J Ij^^^LT 1 7.280.000 

A^Uil ol^lj iJ^SlI jl oljljdb ^ o/Jl jl ^^1 oT^I oij 


7 :ObjlJJI 


16 



U4 jjJj Ji\i\ OjLi; LJ JS' Ji!b" tjj^l Ja> jj-b ^lil OjLi U iJUa 
j-^k-*^ j^S^L^ ^L^ \ l^JS"j jUil iJUfc ^ JS" Jj c^ljS" ^j:?5-JI fl^A (Jfi^j 

jt^luj ^iis;Jb ji^l^l ^4ijU-%JI ^l^^l j-fi JS' (i/buJI Jufl 
J Uil iij:^ OLjJdl JO J5i;^t dS'^ Jl A5U3>?b ^I^SlI ^ 

J'A^-j .4lakj£j Cj\j\x» JioJafr oLPj^ U^sjI 

oLi; flOA Labi J Si^^l oL/LJJI 
uu'ila iilj. 4^>!l U ^1 iya^l 

Aiydl •^j c^Udll ^ olj^o^l 

J Jj; ^oJI jl^l J U Ubw ^Sfl lOA jl^ ^ kiiii 




IjIJU 4J i\ Jalajt jL«> 
.j^lat V^lj S^*^' ^>^l >4^^l 


18 


^^j^ii'js jiaij ti^UJl jSfcij J9IJI Jfrji^i jjNj 

5:^>!l 


jj^l ci.*^^ ^j^' jlj^l J oIjLaII jl 

j& 4i^l JojjTJdl^j^l iJS' cLgJ^ JiUJio oIjLp 

jLfJI JJJI jj^^ jT^I JjjT oil uL^ji\ IJufcj 

c^kil OUjLw j-wiy JJJI J^J 

ObLJ-l JS'j jSk-^ SjLc- j.-s'jS?! jl Aiyu jlS* il 

*^lLgJI Jj^^l ^kuJ jioU^cuuk^ jl^l Obi jld lOA 

Jw?j J oljUJI J^L ^br ^JJI ^1 A*>\S^ jT>!lj uiS c^ai j^l J 



19 


3 2 :.LjSli 


^UJi oLs Jl ASU?>[b 

^^yr 7^^*^^ 4 .j> 6 .%>^'JI (jji 4^ui^li 

J-jjuJI 4jUa! Ijl?- hj}j^ '-iSJ^^ -'^^ 



ibjllsll S:^l J>^ji VI V ^1 

^UII Jl J-^ Jlill J* 

t)i ouLU jvu.^ c^vi jiuaoj 

.Sl^lJ^jAm 


20 


l^il^ ^^JJI JImj 43bw 4UI 



uuiT ojj!M«j (^U)b 4UI c>y j« I Jltij .Sl^l jgi JIp &«T»UJb ObSlS^ ^1 cJ^I <« ^ (/II "iil^l 

tjT^I If* 



21 


Ji» CHW^ ib(A iLdT jiitttS Iftca! ^1 ^Slkil 

^!>UJI JMi 3SM 9AA Jsl i.|J4JI jC-il ^ ^ (lull 




22 


C-^ hj^ hrj^ 2 70 Jl J-Mii JUStI 

eJl^ c jli ^i^rj -V-l V 

lJu&j i^^wJisb^ll Ji^l JjJ^I J^lj JuJj-l j^jSU jfJa^JI ^-J^l 

JUy .UtJjjj%;b ''^^^^l t^Ji^ 

1 500 Jl l>u^ (jw-^j Lx^^ ^Ijaijl ^j?L.| j3*>U)l 

cl *^l fl^^^ l>*^ (i (^ULtil jl *^l .lprj\^\ oIjuJ^JI LJ^L^ ^^5^ 

O^j^l jtf-jsr^l jl^l J^\;^ joSJljo^^ JL^uj Ail^^JJI 

.LiljL^^j^ j^.c5^lc^>l 



23 


JjiJ JV' s-LwJ 


^jii oil 

1 1 

iiJ? JS'j oliJ? Sop j^j^li Jfij^ s?-^' fj^ '-*^J 

i^A^uiSllj ojUJI ol^UJi>[| 2 5 ^Liijl ^1 ojjj^l ^ 

*i?Ui;*^lj ^ji>Wlj J'\iy\ <tJ\ J*^ L^LS .aiJuj cA-PLwaJI jUiS?l Jiw UU jikil 

.^1 





i2i9 -ciy^l ti^jWI Ol2i» 



.1^ si«J-l jJi 



25 


ic^\ 


29 :a^l 
12_1 1 


Oli> dJlPj.^ (j> iAlstf eOiJtP Ol&t 
lAAj. Si^l ^ ijj UToiaJj i^yi-l J,!iWl 


26 


obi J oljUJI aJS'j 

JjSlI aJ^oJU J^SII .^b 0/31 

ji ji 

^ iiLS oliJ? 

jljiii us'Ulc iOj^ 

(j3*>Uil ji <^UJa!I Ji:?-j" 
Jjfl ^1 iikJI ^^ijl ^ 


27 


J bij US' IJLaj .i*^ i^U-w di! jld oUi>jj ."La j^l s^Lw JS" 

^jJillj ^b^lj ^1 Jij^J ijj^jj J I i^^*-^* jJLiwJI ioJajl oIaJs <d ^ji-l o^j^^ 

.ULp 1400 Ju^ASJlj^^I jT^I JSjjTJu jji 



28 


Jl^ 4JJI (JUjj?- JL;>JJ UjLliii jljiil cJL 

31 :.LjS[| 




a I ^ I jMM^ 


--20 
-30 
■-40 
-50 



JU-I4LJL 



I jJI d J.Mtd 


(220 


0* 'J^jJj 'iJ^J*^' 


(.158 


29 


CU^ U^.i^ ^J^^^ C^J^ U^.sifl.*.* ^ ^^LiAiJ UJuPj .4^j^I Oj^^I 


jAliaJI Lf*^ S^J**^ O^J*^' 


.JUjIlS" jOaJI ^ uisSC 



30 


7 _6 :LJI 


j>«LJb <uJj| JLjL-I jli jUa^bj (magma). ojL^-.,^! JjI L^li^ J l^' j^*^' 

iiUJ.! Ol^Sllj iprJjJr\ ^^JiJ^\ JLp^ ^jJ^\ jjoJI Ioa 

31 :.LjS?I 


31 


i^y-Jj^ jJlJ is SJiobr JU-| j| j| Ji\ obi ^Jig-I Ubu 



8 8 :J-JI 

^i^jSli^Sjj^iib^i 

.^^1 cJ2a!I JoJ^ljxocuSlS'ULjl 
5 i(j\ALs£ (jij&LcLliyil Jl L4L1I c.»,^i;l LjiJ^lp jj^U 180 JJj 


cJu^lj l^jbiSllj Uljwlj Li^l o 

Jjuj tlxs^lj L-ilj aJU^I IS'jyij L>jjjl cJ-wj L*)ljji!l c-~w 
jOii^jSfl ^sJa^ ^4^b bl4UI ^LwS;! ^ c J-y 1 ,^1 oljLiilj 


32 


dJiA jld c^Lii^l ojJ^i :oU^I Aj^^iiJii l^jj cyU^I c^^' ^j^j cA^LoI 

^ Jlill jS^i c^jVl 

^La 

^L&}-l flJus utJS (^iJI oLr^l jli^s^l t>yr^ ^ 0L9 2^L>j 


33 


2 5 :JuJj-l 


JbO^I jl J^l Jljiy LoJl;^ ij^UI <U ^iuJ JbJL^-l jL?- 4JJI jl <U JU^i 

L-oLlii cj^-S" oiji J jj^l J iLfl^l j^Ull jl 

jji;^ ^yjS'l J *^l 2^ jl *^ JbJ^i-li c^UmAu 
.oL^-jOJI c7ii*>^ ^^wa^ Jl Sjiy-I j.»,»,^;JI 

.AijLwJI ^1 ^iU-l S>a!I l^lc jl Jl ^1 ^1 J 
j^- i^b iJjLJ 4k^l ji Jl Jji ^ysi |I -^-^1 l*iA JS^ 

LJp jSo i An^l ^i^l flJUfc jl ^^1^1 j^j .ic ^1 jTJu US' ULc ci^Uaill J^j4 

.<u jT^I jlS" (^^*>UI ^LJI j jiJI J 



34 


4ua 


dj^f^ Jh^^ 

3 6 :^„[ 

^Li^"^! .^Lu JSLij silii o/" 1 933 *Lp ^bj-fljl J Jjj; Sjib- 

^JJI UfeJu^ ^ 4^ Lj matter) )S^lil 
Jliw anti-matter). S^lil Ju^ ) ^^^wj 

oLs "uncertainty " 



/J 




35 


oUjLw ^iJI ^,^1 jljiJI i^Li;s^L cA^I ^j^^l IJl^j^^I iJia ,^1 j^LiujI ^J-^ 


47 



J- 


V 



36 


5 :oJ;^s.%J 



O I »yi<u J a; Ij iibiS cJ^ I 



1 14_1 12 


37 


iijljs^ ojj^ jjJu flUI jl IJaj .4U4) J*>\^ ^\ 

lj^Ja;u^„ J 
Ji?- OjJl?- -^j^j .^Lw? 

J_>y ^L*^ Jj I Jul ^J^„ ^ 



38 



513 JIJ^aUS»lii5^^jlk»IJ^J*^>ISy>j<9jVI >ilS^Ol 

.Sl^l (^yUj Jjljsll jlj-a-V IJk;r S^l ^ 



1 6^000^000 tons/sec 





J 


j^Uil jfi jlj .J^jJI '^ji' Ij*! jLlt«S?l jj^ iiBT cJis 

iljll" Jt»wa3 JjSfl iUjll J :J^I ^ ^>il j/o OliL^*^! oi^ lifljj 
cAmSj J JUj i\ tjJi J^^-ij a-UaII aOa jTJb jkll jj^ oLr^l uufi^^ 



48:^jJI[ 


.ajyutf Ol ^ JPjb»tJI jrf OpUsJI ^liljb»w Jj?- 

:4JliJliUJ.I 


40 



dJjb >ll J^l y JO U^j «-lj«lb jUs^j (££0^ ilSltsLI ^jt^\ ^ ^1 ol>i J(>^ 

^1 Ol^ oj^ cijlScijLJill Obj?-j ^1 Olj^ Ja-^ ji\ alii OLjJ?- ol 

.^jSfl ^ J>^L| ^j-^l iJjv ^ Jiil ^„ ^iJI >ll oLs l^j 

J^J^S'i Jj CjTj^l jTjiib ajj^la jMI jj^ J^l 0^9 US'j 

.AflLiiS'l j^Ojy J^5oLrA!l Jt>-1^ l^jyw j^^l 


41 


4if '^iij 4if 2^ 



43 


.0 ^^k-UI ^jJtJI i-,%*Jlj 4>-LAfl ljL,tfji ^Js*5l jj^J*^ frUJUJI jl 

.^bjl 4k^lj^ ji ^JJI ib-^ : il^J^I 

jTy* c^Ji (^'i^l j't!^'^ ^^^^ji 

.I^JA^ ^Ij^ ^l^6.%JI J I 

^1 Ub^Jic ^-w..*^ a^^^aU 
^r^j ^-TjJIj ^^lail OL^ L^ju^ 



42 


I - 

4 r 


i-B-fc-il-fri 




ii/s ^1 j« Sajjj jS^ill Jblil 

j« J « jpUaII j^lj^II oIjI^I I^JCt idI J* 

1^ .." :JU5 41JI (i^ (Ojji ii* jjJI 9j>-i ^y> 
".ii"^ ^ JJjJl uJiJ 


l^j ^j^l oj^ J-M^Lflj Iji^ 
Sjjkdl oLiill ^lo^fii^l J*>\^ L^;;iJ? jj 
j^j a^pL^I jUiSllj Oljjlkll Jiw 

oU>dl flia Ulkpi JUJj Ail^ jl ^1^1 



iW'UII 


43 



22 


:^"b Ur J^" ^b^ vrbJ>?l ^ir^l 
-t^J^' tJ*^' a* ^LaJsJI Jl i^aijjj ^bjl ^ j^jSfl ^ Jj^l jlJilb Jabit; 

.>il jj'iUJI ^ LUil oLiJaJI 


AA 


.--U^ ^1 J* jJljJ ^loll l*^^lJ'': JU^ 



45 



20_19:^^l 



46 



^ « jii ' >t 1^ 'oui^ 'oik:. 4i> 


OjjkJ ^\ oL^ljiili S^^^l flUI oLiS'j L^Lo aJ-I 
t^l jl L^jy^' j^J -^Loj^l fi*^ ^ Jj^^l (^LJaJI cJy- A^JcJ-l oLiJI 

4^1^ oIjuw jj^ ci o^y^- 2^^^^***^ jL%ji 

^1 UMIj ia^l jkUll J olJ-l Jj ^ ^„ jl jLJ>^ ^ opLJ 

.Oljjdl flia jj^ Lgij^ Uj l>U 200 Jlj^ 

oIoao ^ cij J jL^tJI j^- ^c^i^s^ oUjLw jjaxi jljiil jjTj ULp 140 

.(ir^l jl^l Jjb>^>[|fl^j 

iJif^j *^l l-^ (jU^Sfl Jo^>!l jLJ)^l 

^ CjC^ ^ JU; Jj5 jo j>JI ojj^ ^ 4 I J ^jj U jLS Jl Lj 
Ua^l y-T Jl LjfeLy I c-iL <^ '^Ji 4iy ol^ 

^^j^l ol j^l J jl^l^l ^yr} 


48 



uJei\ C)\J\ jo:^ dji^^*^^ -j^^ 

LolP 140 Jjj^l 



22^1 sJiA .gull siyi j« 


^jk*JI ijJi?- JiiP OJLii ly-j^ s^UIkJI ci-iiS'l" 

I A-^sia^l Jiw ULc iJ_/^" U?-laJI Obrjll aOAj .La^" 

Sjj^ J Jl LaLJl JkJj Aibiwi ^1 cuaJ U jLs laj'J^] oljL?-*^l ^1 ^1 jji 


a^u- ^4^i3b jili^ 5i Jii b^i ^ 

16_15:jUJI 


^UjJI Jiu^w ciSLfej ojbl iijj^l (. {L^bi\ ) ^USfl iflkdl j 

.Ul^ 1400 JJ 1^1 jUil^^loT^ljlu^ 

jI^SJI iSk^ cA;;^ ^U^l iSkdl ^1 cA^I ^La^l jt-^l ij^y^ 

Jj5 aIjJw^j a^li-l jI A^Ull JUpSIL ^iljJJI 
^ jilj^j "iskU- iuilS" 4j^L5" ojLp jl ^^1^1 j^j 

.0 JUy Ol jjuo 



51 


o^/'ii oLc)^^LJI o^^jli?! JiP^I oLpj^^I j^jji;^! jS'i J^-jl^l 



5 9_5 7:4«flljjl[ 


Ij,%5Lp ^*aJI j^LJI jl 


52 


^1 JsUI j«S>J 


JcikJI ^LJ .cJ^I Jiflki JjJ,« 25 J^TjJI JjJLi V^JL-I SJj^\ J*>1^ 
•• 

C-'g'i^'* ^r^^^, ^w*J ^li^ J;;C ^iil (J'r^^ cJj '^'^'^J^^ 


37-36 r^Ui\ 


jrjJIl^JLdjt^d^ 250 

jgi ^ iuk; all j^i 



53 


4¥ 


^^iSi;^ \ ^ jy-j jt^jJI J^Jto Juf. j^U^SJI JuB?dj cJflkdi AiiliaJI 



2 :oLJ>?l[ 



8 _ 7 :flJU»t.%JI[ 


54 



ci-is^ jlj .fVI »aJi 


46_45 


55 



0i 


I a II 


uun n iii H ix 


I' 


«f 91 


bd dfi XX Hii ITE i» 

•4 II ^ m 


■1^ " ■* 


I 


j^liJIj "X ^jjj^jjS* 1^ iSJ""^- UaJ^I (JfiiaJI (>j4bs£ (>^ji J^j^ 

^jjyjJ' i^J^ '^Ij J"'^ ^J^^^ J^^' fjj-^JJ^ 

li^j fliJ*:»w CJIS* OljUiJ-l jji^l jlS J*ji!L>j 

j-iP JJ olil ^1 fliA ^ oU_^ ci-ii' jl^l jl Ca?" J 
^iJI ^^1 Jl J. slj.1 JbjM i^>l ^ J^i jl Jl jLil J jLJ^fl cj\^ ^L^l 


56 


oLjy\ U ^_J^\ jl^l L^„ jl\ J>[eJ-\ 

.IJl;>- Olj;>t^u o jA ^^Loj 

qX^^\ aJ^I .jj^ ^^liuil jLS SlJ^I A^j^ J^r jJI iilai Jl?x;j UJuP 

oU ji ^ lOAj ' embryo -'uy^l ^ 4^ ^"^.^1 Jj ^L^^l 
J jUa Lclj c^l^l Jfljjla; oj=vi ^^^^ *^ (jui-l j^j 

lQ^^J aJTj5 Sjww cji-ii^ OlJJb AkiJI aJUfej 

3-1 


jAuJ ^t.%«J^b oO-M^ji Uijil J.4kXuJ l^xi 


J '^'^Ir^' Ji^ L^\A\ LJ^\ ^\^Jx:u*i\ jLd bul^j 



jlJ^ jLk^ JSCj& JIp 4;a)lj 

^ ^ jju^i 4iap Jiob 

.^jJI j^XftuI ji-M^b 


57 




Sj=vi ^ ^^1 jt^j J(>M^tjiia^ t^^iJt (tJAll i^j i^^l J Jis* 

^ O-^jl^ Ai^l flJia jl j^lJI j^^l j^jJI 
ij/Loj^l Ol^SlI jiLii-l 
^yiJI jjkJI ^yMi, Lajl^l ^1 Sjjkil 

** ** 

.ULc ^s^s-*^ (^'j^' c^^tiT 

<uam?j US' ^^1 J^l^ Ji^ 
iij^^l 4:^-5 Sll o^H^\h cjT^^I Obi 



58 



jt^5-%«iU (jy^l O ^ f~^^ jljiil ci-M^j old jU^a^bj 


59 


f ^1 <^ ujo-i ^'^\ ,y\ jii 


6:^jj|[ 

Ji Jj^l ^J^l J^dj^^J\jo\J-\d\ 

cT^J J^'^' j,« Joe ^\ ib- LaJUu ij.«liJI ^j^^l 4^1^ 


60 



.b^^y-l ^ oli^ ^jj^L i^L-Sfl Sjfr^'lj ^U£'^\ 

c — 

JJ^ oj^U ^Ul ^^jul (ju iJaJI oU^I cJLT cJj 



61 




4sU^ 4^^l^ I^JJ 


14:oUi![ 


62 


4_3:iuLiJI[ 



O^L?- ^Uf^l oLwaj ^ j5^J=vJI jl 

.fli* Lwbl J *^l |1 j^l l^iy**! Jl 


63 



^j^y. ^ ^ ^^^^^ f^^^ jljiJI ^jj\^^y\ <-r^ iSJ^^^l 

'J^i^ 'jiJii (ijjJl iSpj iil 'ji;* iaS 


(27/^1 ) 

jS'ij I jiji-i LaJLwj tij^l AkLi c-^ jl^ ^^^j^JI -^s^ Ij^*^ '^jl I >C'Llas-*il 
^ lAj'i l> ULpj c J..ir.>i 1 jfr oT^I Laijje ,^1 jl^Sfl Js^ 




r 


dJUi Jjy ^^vJ l^^J 

i*^ J* ;»* j o^jSi J it (i f J jii (II 


66 



oii cj^^^jLa^lj j3*>LJIj L^i jlS' Jj jt^loJI Ju?-^l ^ Jaii 

jSu UJuPj c^^>M-I Jatf Jlj^i Jl J_>^j ^L;;S3l Jc5*iJI A^lj c^JlSI 

Jlm? S*^^l j^j5i;^l ^1 LJ cJlj^i Jl 

^^^Ij j^^^S' jjJ^I^>!l l> Jii .jL^*^l jjjLLo Jlij>l^)?l cuLpjj Ji^ 


67 


^\ j^fzJij kjj^j ^S^i ji'^^IJI 

cjl jJ^ ^JjJI Ojj^ 

^ iwL^ 4S^yw ^6 2 7 ^Lp 


68 



c4l t>*> o!>UI S ji>y»JI 
Ol^ J!iU- J. VI c4l 


cJI J L^li;>til iUJI jIpL^ JS'l J cJ-Mi^ 

ji J-?cuil jl^ kiAijJj c4jyJ*^l ^^Uil oLifli cjLs- 


69 



c — 

j^j. jUUfe ^\ oljjJI J (^)^j^ oL?- j^ji *^ lift JjLia J 

tpl^ ck^* diU JU-L^ jl^ ^1 -V^^l (t-^l 

,\jyS' Uii? jtJi? iS^^J (1100)^ ^^*^J^ 

— c c , 

.icOiJI Aij^l oLb^l flJla JoL«La jt-^l ^jjj^^ 
iUUL ^j;;^! icJiflJI i^^l oUb^l o.l^ jSUil ^ (i ^ 

CjJb>5j OJifli L^Lflj iujfej ^^*>UI cJliJIj ^JliJI (jyjiil J V^-i^l jLioJl 0*^ 

. * . — 

ULc iUUI oJla c-L^I ^jbJI IJla JL*u .^3 9 4 ^U- J cJlS' AijiPjjj^l 4iL!L A^bT y-lj 


71 


L^i flJia Aj^L?- CJIS' -f -iil 9 6 ^Lp Jl OUbT aJpj Rosetta Stone) 

j^j ^b^lj cii>lpjJ5^l aAUI :abi ObbT hj:^ cJlS' 


72 


SjU^ 4^ oUjLta ^ ULa^ IJ^j .4JtL!l oJl^ iUs^l 4^jUI oUjLdI 

.A^U^^^I L^b-j l^b^l J_^j icoiil 

^^■oy-J ^y^j^" Jl -^^j '(♦--'^1 

a i J I j) I O La jLd I 

c — 

J ^jj US' UU 0^ J J ^jL^ jl^ oL«La jLs aSIj^Ij jl jiil 


'J 


(3 8 /jA^ai]! ) 

iLkb oJ^i£' jt^lj^ icJiiil 4ij^l Obb^l JoL«La jt^l jjLicS'l jl 

Jjww JSLij bJI Jiu jlS" cjbu <d!l JuP jTji!! jl ^^Ij jfj^l ^ 

Jl?-I ^I JJ iJlJjT yuA jl^)^l J |I A^jb iUjiAa{j^)Jj^jJI 


73 



(101 /^Ij^l^l) 

4-^1 ij^^ji J ^1^1 (ij lJ^\j^\ jiia.„ Lwi cjir 

ljJi\ .^31292 _1539 )o^^4wli)l o^SlI Jlg^- J lju ^JJr'Ju 

J;ri J.**uJ'o>^^"i^ 730 _945 ) 


7A 



. Jl* 4L!I JuP ^ oT^I ji ^ 


75 



^Jt^l J .4J Jls?-jJI ^iL^I fljLplj obS3l IJ^j A^w^ jA li?" oL-j)^l Uj 



29:ci^l 
12_1 1:^ 


77 



jjiJuj b^La j^Ld! 4Lojl ^^JJI 4JJI J jb>5^)^l o^j ^ LjJ^ JlaJ 
1^ ^1 Jl ^Ul IP^j j^l ob^l ^\ Js^ SU^ ^1 Ja?-j 

^Jjj jjkJI ASjydl 
OLJl w OjL^I 4SJwa!l aJUb- aiU cJjJl alJ-l jl J-Jj ^\ i^jjIJI 

S^J ^1 ObSl^l jl J^Jj ji\ 4^„jjljJI i»^l j/J 

oLJ-l coJLftjjkJI 4i_^ j^Ji^s^l OliLi£"*^l jl l^Lia 

jjljJI 4^L^ 4^*^ ci-ic;^ jl ^ltJr \ jILp J cJliil ^Jjd c^jiJfeJidj Jii^w 
^jJI jt^j^wdl J2?-*>0 ji LuSlc ^L^^l jil^ Jj cOljjJI LgJp ji\ 

b*>y-lj OLc^^^lj OLjjjj^il oUT iiJ&Jta ^ jtS'j ^ OljjJI 

.Lg^^j^^^l 

J Jijj'^ c-^^ oLJ-l Lgj ^1 ii^UJI jt^U^I oia jl 
jjjj^j c^^i oLolj^ ^ J^L&JI j-o J!^^, ^j^^l L%iib J^j .jjj,%iAJI j_^l 
Ua^tU ^JlSJ jl JLaII ^j^^l Ijia a^^^ I c^JJI jib <\;uiiLo J ^ (^ *: i, J 

.U^l ^liil 1^ J Ij^maI 


79 


j^jJI ^j^^l J^jJsj jtJ&lj ^bJI Oj^l j^i^ A^^^kJI 

iJufe J .1 859 ^1^ jJ^ ^JJI "^l^^l J^i" jijjb ^jLiJ ^bT jl^ jILp J 

*• 

A-Ui Sjji 4.1 LgJ loJI 



80 


As^l ^U?-^l (jy*^ oA?-lj aJ^- oflflS" .iuo jjJ-d 3,8 JJ a^IjJI 

cJiJi J:/' :^^jlljjkJI ^jUa) Jj^I iji^lt jU;y (tJ^^lj Jl>JI 


jl OSL) i}L^ jlS' oii .js^ 0^ Jl a!_^ aJ-I oLsl^l c>^' l^-^ 

Li-j jl j^l jb IjJlA;pIj A^5-**ad c^Lj A^Isi ^^ull jp^a*; Ij^u^j -^^^iiJI 

cJi^j cA^pJJI J jlJuJJI jJljsJ ^1 Ai^l oJia jl l^j coj^vi Jju 

' *• 

Ai^ jt^l ^ jljUAll jl ^r^l j^i^l J^J 


81 


jJljsJ bj5S^I jlj iLfliPl iJLA ji^ 

oLJ-l J^l jtJJfcl ^^Jjl-^ ^jl i^J^' Its^J^Jsrll (il^ Jtlj'^j' J*^^-^^^*^' 

lihJt \ ^jx ^li ij^A^j;^ J*>\^ o^j*^ 1^'^ -^l^i ^L^^l 

y Js^ Ail US' Jl aSLWI AiUlj ^/ixJI ^ oljUll ^ 

.OLjjj^JI Jo^^^I cUt <Uij (A^l ^U^l) Aij^ ^l^jr 

jIU- J UJiP L^ci Oj^l ^^1 Ojb>dl oJia jl <^ ^ ol^ jAc ^ jSoj 


82 


2s ^ui >i J J ciJiiii ^1 ^-^uji 

.^^J^^j^ a ^^jJI ^JJir\ jl jL« j3J=vp| Jjji? Jl*t;j 

olJ-l J^l ^jJ^ 0^1 J^A?- Ojtjujjl^l 1^1 ^ifi-l jS'j 

Ol^lj^l J^^jJIj i0^y\\Aj<j\ ji\2L^Jj;^\Cj\j>al\ J-\ 
.j^aJI L^.*,^ ^ ^Ij^ oJL?-lj aJ?- ^1^1 jt^l bi^ 

^jprjjy^ l^Ao *^ a?-jJl! \ oJii^w J^jjJj aJ?- j^j^ A^jikil J^jjJJI jl 

^ AfiJUfiJI AJi-l OU Jbj OLjj^I j AJI^I jl .AfiJUfiJI jos^^ aJJ-I 

i^^l j^j^ 5 j ir^jji oA?-lj A^j;^ L5 JL?-I jii.^^i^l ^jLi JU;;^I 
^OaJI ^ JsLa ^Js- ^ Uj^*i^ o^lj jtij AfiJu^l L^JSLiJ JL^I a-^ cuSl^ 
^OaJI oL^UjJI jtJp Jj .{9 5 ^1 ) Sj^ 9 5 J^jj-^ S 

.aJUaJI Aj^-UI j-o J^;«u*^ ^1 ^^fl^l ^jL%«j (jwui^ j^l S Uj^-*%id j^lj 
jjs» ^Ij aJJ-I oI> J o^^^l D.N.A.) ) J jl ^JJI ^j>JI jaJ-I a^^ jl 


83 


6^ ^ ^\ oLcjiSfl flOA c^^" .o^Jbi oLcjil So^L^ "^1 jl 

Uf^i^u ^ jlJUyu (juj*^l jl Lcj c^u^jiJ (D.N.A.)^^I jl ^jJI J o^^jll OU^aII 
ji SL^I jl Jjii ^jJI jijLu%Jb J-*^ U Ijiftj cCJjJI ^ LSj^ jl "^r*?^ O"*^' 

jj^Jdl ^„jj 1^1 j>-ijJTJI jjj=vpl aij ojj^ ji> Jl ^LaL- cJjJl 

:Jlic^ 19 94^lPj^UjlJ>j 

jj^* jl iii^l J jSCc SU-I ji ^x;^^^ jl jLJ)U jSCc JjVl iUsjJj dUJJj t^-^l 

<GLd iAj^u?!^ c^L^I cui^Mjl 03 oLJ-l jj^ jl J^j«^l jlS" lil <Gl it^JLi Uj 
J^Lij jp^Ju ^i^l fllaj 44u-kL! 45jL?- c-iL?- Ji L^jT J-ii jl t*--;?^ 

. ju-i ji^i Jl L.U ^1 j>Ji >ir 


j^JlUI (jvd^^^l jl L^*>^ cMJj'-^ iiib-a ^1 4^1 AJliJI ^kiJI 

.jijkJI SjJi ^^1 ^i^l J j^^l IS^ aj^^I Lo^xt.^j 

^1 i^SlI ^^*uJaJI .Lia*^l aJT ^ Joir j^jjb jTj OiJ 


84 


l^.^ i^j^j o'^j*!! jjia^ jl tJl^^l Jl^ 'J^J -^j^' c^J^' -^'j^' 

2°."4^%s Oljyc OjJ^ ^X^^ ^jiu 


.J-?- a^ySu l^l^l cJLlai ii^UI Ol jUf-i Jjb?<JiS?l ^Ijjl JS'l l^jLsS 

J t^*^' ^M-l J* l^'l ^^Ij 'Jj^Lo LgjLiiS'l ^1 ajIj^I oyljS j^j 
IJl^j .iilxll JL?-^I JI ^jjJ ,^1 v^;;^! oLwJI ojjk^l Jij^l jj^l 
ijujjIjJI.A^jjIjJI J jjkJI oUT aJIs" s^liiJ*^! Ap^^ c^ki^ 


85 


k"^ ^ oAyrJ^\ ^kj^j JSl^l -J^l Sl««JlJ SJiiJll L^Jii\ 

(^JU^i ^1 oU>uUjJi 1^1 J .^1 ^(S^ ^lOt»^l oUJI S ^ ^^j:^^ oJUb oU>dl dLj JUI 
ji^JJ oUjUl oOA lubj .JlL^ 900 Jl ^ ^ ^ c3>^ <-t^ c)' (SJJ^^ 

joLajJij jt^j^^-^ oljikil jl oljydl ^j^j^ jj^jjIjJI jjL^I 

(ii ^U^l^L; lift tSJuid oLL^ c^L^I Jl ^^jJ caL^*^l oLUtf- 

lo^r oJLfl^w i-i'jS a! (D.N.A)(^1 jl ^oJI ji ^1 I'i^r J ^r-^lj 

J'jy>^\ c/bJL-i ^ip . ^ jl^^Jlj 1^11,1 Jl ^iji iilj^l oljiiisilj 

:<(JjijdiJj B.C. Ranganathan jljIS'Lilj.^.t-j 


86 


U JL?-ji *^ ^1 .oxA \ oljikll ^j^j^ J*M^ Jliw ^^1 iJLjfc L>Li« 

— — « c 

i^y^ C-%«JjjkJI oUI aJI L^l c-flji ^1 jikJI jl jlT Jij .Sj^ 
olykL! 4ij_ydl Oljj^fbil j%S'l JO jllp^l) oj?-1p \^Jk} V-l oLul^Lj^ ^ 
Ijt^ aJT ci^^l J jj^ ji jSlc S yjdl 4J^I ji i*JLi j-a Uj {jJJI 
.iL^j^Aji^ ^i ^1^1 jojl^ AiLdjjk; ^Jl^i \ 

.Ol ^^;v6;dl 

^^io\J-\^\cj^\sr c$>Sll^l>S!l jrj^^l^>T Jl J>^jc^LJI jo^rj 
.(jtuJI ^JJarJ 4j>ujJu JjfltJI jLS a^^^I aii^ liijj .ii^l 

JjUaaJI ji ^l^^?l JuJjJI iJLa jj^ ji jlS^oii c^^'j^' ^ IJia jlS^^j 


87 


o^Lp cjs^lj otf.*A* d^ji^ iiLi^ jl ^-'^ 

olS" jl .l^U^ ^\ 4^1wJI j^l^ Jl ci^lj^l ^La?- c^^^i.^wiTlj j^j juo 
c.^.,^>w> S ^l ofl^ljjil jl (^l-cjj^lj jSLk jl jff^ iJLjfe jj^ jl ^-iJ?^ 

jl o^^vill L^i Lcj .LfU^ ^1 ci^lj^l ji^L^ Jl 4iL^)^b jjJsil oli^ 

Lfw (jii*>U.I i5LA jj^ jl c--^ jAflJL oi oUljJ-l flia cJlS' lil 

Jj>5-%*) (J O^Ji?"J^ jj^ jl "^-r^ ^y^l "^l^jis^l flj^ I^Ld; jl ciJJ3 J-a jt-A^lj -^J^J 

lia jijjb ^jJut {^l^^l J^l J .Ol ^^;vd.l 
cik^jJ.1^1^^1 cJlS'lil" 
LiLo La^^jj^ii^SJl jLd Jblbj ...i^j^l Jl^/^i^ 


.4flJu<aJI jtfi^tc J^IS* cJ j^j 

^ Aj^ J^j^,A&Jb Ol^^«t;II J^v*) LyLp lil ^^^lii ^^JJI j^^l 
^j^J jiJ oj^l a4 L^i c(species)^lji^l 1^ (orders)c-JjJI 

34. ^^^1 ^ U j^bjsill j^^^l Ulj j^^jjJI j^^l 


88 


^ LgiLj jij^l aJU;;^ jls cJiS' lilj .U jjla5 A-Uf- J'ii?- AS 
.jjkJI jU-l ^ cjjjjb ^J^^[» jSs^ Js^ J^l jl ^„ lOAj .Jb- 


.j^l jj^tiloil LgJI ^1 OLpj^^I jsS^I jLj)^l J^l^rcyu 

^ Oli^^l Ji^fi^ jLj)^l jl (jwjjl^l OUU-^I j,<3j%j33j 

JJ oIjcjI L^I j,<s»j^flll j^l ia^^ljjkJI aJ^ J*A?- ajI jj^jjIjJI jiJI 
Lflijj .fl^lo^rlj JiUJIjIcuiJj-l jLJ)!lCv AJli;ylJl^l oj^rj h^'^y^ 5 jl 4 

:a^LoI Jl^^l A^j 


89 


jjjLiJ jj^j^l jUjS'jj Jj--! ijjJJI ^lifiji^l lilp 4^>ri -^j 



90 


^1 homo Jsi! jL%J^t jJsj j-o ^JbJI iL^^I j^^jjIjJI ^ 

.iibi^l classes ciaSl^l aJLa (ju ijjkJ 
jij^l JjjkJI (jij^loil ^1 0^1 C-^jl JsJr^^j 

jl '^l l<ilJju fjjS\ ^^jJi caLi flOA jl tC-jJt^-l jLJ)^l 

Uj jl c-jLiS' L?-JjJ^J^ilJJLJI ^LJp oliLi-TI 

jLJij JiUll jLJ)^l ji US' .j^jjl W i^J) oJ^i ^ cJilP ialiil c-.^! 

Jjiflkll^ JljJlp (cuJi^l) JiUJI jLJ^flj JLJjJLiLJI 
cJLT ^Ls^r^l flJla jl oUlPi*^! jO^Jj iJla jl ^^^Ijil ^y>J 

LjLi liL«":J_^ il ijJu^ Jl cJ-^j A^jiaJI jb ^jvc <Ul *^ljjkJI 

J^lj cij J c:JiLp J^l ^ ^Ijil 4j%' cJlS' lil (io^^jll iUUI) 
c-i-iLu jSj jlj (^L^ail jLJ)^lj c^^^l s-'>;r ^1-^1 ^ ^1 c Jljw^l j^IjJI 
Js- IfiL^ J*>\?- 4ijjk; Ai-ji ij\ (1 bl jLs dUi Jl 4SU?)?b ^^/2aJI Lf^a^y 

^_^jJI J*)!?- 4.d^jd ^yuo iJUA jlS* ^JJI jJJI jjkj jjjU*.o jl tjLtfs?-b 
c-^l Jj ^"Ap^^I JjL-j J j^l "jLJl ci-^lj V ^ 


91 


lil^l <^>rl ^JJIj 
. JU-I oL-Ji Jl i>L! oL-»!^l 

<uL^I jLajS^jj jjkJI Ijj^lj iL*)^L%JI ^ "i^^**^' 

44JLJ*^I Ol ^,;>t?t;dl J-Ji^j C(.>«^l iJjiAfl j^- ^jli-l (t-?^!^! Jiw 
ot fl^i^ j^jlli cjjlaJI (jy^Us-JJ i-.%*Jb s^^^ JS" 

\ I L^iU^I ^l^^l c^% » .J \ 451^ J I 


^(Jl^l Jlj^l jUa;;?-b (Jjj^ cTy^l ^j^j^ jiiU5 jl JJj 


92 


^fljl ^ ^^1 Jlj ^jJI 

Jjb- SOjOP oI^j ^\ju\ Oli Ij^ 

iljuSfl jlit jl^l o^-'J*^! 

^^1 ,lM ^i^J ojj^ olIjSlI cJj ^1 J o^^yi 


93 


jO^^ iiibiji' J ^^^1 jl dAJ Jli jt-aJ^I jl Jj .ikx^\ j^^^ 

2^ j'^' l-^lj ^'fljAwa^ ljI L« oljJdi 0(1?!^ 

J*>\;^ Oj^ I Ob Jbi Ufcjj Jl; Ji;; ^ 

ULc aJ y;S3l oljLil Jl ajjOj L^j=u ^^jJI ^UjJI Jl U?-laJI jiSlI L^J^J L^iJ^" 

. ji^l (j^-wJI jS'j^ ^ ^-wJI AjLk^ Iajuj (jy^l 

#• ^^^^ *• ^^^^ 

US' olj^SlI JjjAo ^UoJli Lt2j\ ji^l J^- (JJwai (jytll flU Lo JS'j 
olj^^l Q^jl ^UoJI jLs dUi .^U JSl^ bwL^ ^UoJI J?-b 

^J^s-s^ I J I JL>^jj ^ I J O LJ ji-wJ I Jl ^ftjuj 

iilLo olj^l »balj jJjJaIjU Jt^^^>.Mflj jLs ijj^ Aj-^b JU-I ^ LSj 
^ (•^jJljj .JLijI^I oiLc-l oljilj Oj-^l aj^^rl aJj-^I o*>U--II 
sj^b . ji^l <utwJ ij asjlII dJUsc Oj-^ ^^1 juj -^ji 

jLJ)^l oLii l^s?^ ,^1 olj^^l jl (j^?- ^ .j^^ij^^l IjlJ jl JJ 


94 


IS L..^^\ ^ Oj^l iJjJu ji *^ oL^!^l oils ULc i^s^tjj 

y^l jl^ liSUj cjs^^j ^Ijj* US' ULc Oj^l ^ Jj cJL>j)^I S^LpI Sj^I jAflj 

jii^lj (jyJt i^U^aj jUJ^^I L^^t hj^. JSLoj iJUa c--%*J o*^l 

.La La ^jJ ^lill *^ ji^lj (jyJL jU;j 

^L^lj L?-^jij^lj oLJ-l j»J^ Jj A^L^ JJ^S3l ol^-liJul JSLi 

c^j-N^^I I*Aa Jj^ AAfd^ lA;^' jl 

lOA cULc . cii^lj ji^lj (jyJI Jl irl^5-l^jj^uiJI oj^ 1^ ^U-jJI jLj^-j 

jn^b^u^^^j^l .jk;j^L?t^^l^^jJl^j^l^^^l loA^ jl 

.^^^IflJ ^UjJI Jl ^ *^ j^j olj^^l ji^l Jl JiaLiJ (jyJI 

AflL^uj j^JlaII ^^I 4JJI jTJcu ji 4*JaJI ^i;}-l flJia Iji^ 


95 


a^jjIjJI a^^^I Ai^lil AA^JiL! ^^^1 i^a^uo jSljoJI aOa 

Jud il^l^ij S*^^ C-i9t^l A^jj I jJ I jb ^^ji OL?tJj^^l flJLa 


96 


^1 s^aij ^ut-i jjT oLii Jji^j ^i^j cy'j^i; L^Ls dssij o^uu 

C-^^cy oJubr o^U c-iiJi J3 j^lj jbu^^lj jLaj^lj jb>sJjS!lj ol jJ^lj jj^lj 

oLulS' ^ L« jl^j ji-^ flj^j ^-J^l L)i^l 


.4^ 
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